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Year Number of pages Number of sentences Number of words

(post-processing) (post-processing)
1 Hurricane lan 2022 45 254 6,279
2 Hurricane Otis ‘ 2023 40 276 5,965
3 ‘Tirkiye Earthquake 2022 144 779 18,496
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Categories Keywords

Building types Family housing damage, school damage, mobile home damage, manufactured home damage, commercial facility damage, hospital damage,
religious infrastructure damage, historical building damage, industrial facility damage, agricultural infrastructure damage, fire station damage,
police station damage, parking damage, critical facility damage, shelter damage

Building components | Roof damage, secondary water resistance damage, roof deck damage, roof-wall connection damage, toenail damage, hurricane strap damage,
shutter damage, roof cover damage, shingle damage, built-up roofing damage, single-ply membrane damage, wall damage, roof frame damage,
wood truss damage, open web stecl joist damage, joist spacing, window damage, tie-downs damage, foundation anchorage damage, door damage,

glazing damage, cladding damage

Other infrastructure | Airport damage, port damage, bridge damage, road damage, causeway damage, pavement damage, seawall damage, levee damage, water tank
damage, power plant damage, offshore structure damage

Structure-related terms |~ Structural behavior, structural damage, structural failure mechanisms, building resilience, structural connection damage, building interior
damage, building exterior damage, building envelope damage, building damage, lateral force resisting systems, undamaged infrastructure

Terrestrial damages Erosion, washout, wind-borne debris, scour, tree-related damage

Community damages | Fatalities, economic loss, power outage, healthcare disruption, agricultural damage, uninsured loss, telecommunication system disruption,
transportation disruption, utility outage, water outage, service loss, supply halt, injuries, temporary medical facility, transaction suspension

Non-impact terms Storm tracking, building code, research support
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Entailment score

Mobile home damage 0987
7 Manufactured home damage I 0974
Structural damage 0903
Shelter damage 0874

Structural behavior 0.854
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NHERI research site

Wall of Wind (WOW)

Real-time Multi-Directional Natural Hazards Simulation Facility (RTMD)
. H. Hinsdale Wave Research Laboratory

NHERI Simulation Center (SimCenter)

Center for Geotechnical Modeling (CGM)

Large High Performance Outdoor Shake Table (LHPOST)

CONVERGE Facility

Boundary Layer Wind Tunnel Experimental Facility

Large-Scale Mobile Shakers

NHERI Cyberinfrastructure and Data Management team

Rapid Response Research Facility (RAPID)

University

Florida International University
Lehigh University

Oregon State University
University of California, Berkeley
University of California, Davis
University of California, San Diego
University of Colorado Boulder
University of Florida

University of Texas at Austin

University of Texas at Austin in collaboration with the Texas Advance Computing Center
(TACC)

University of Washington
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‘Total Participants

“Other includes American Indian or Alaskan Native, Native Hawaiian or Other Pacific Islander, and None of the above/Wish not to answer (n = 1 per category).
““Underrepresented in STEM, includes Hispanic, Black, Multiracial, and Other race categories.

Demographic category Percent (%)
164 1000
White 64 396
Hispanic 31 189
Multiracial 2 140
Black 21 128
Asian 21 128
Other’ 3 18
Underrepresented in STEM** 77 47.0
Non-male 9 58.0
First-generation college students 44 27.0
From non-R1 institutions 61 37.0

Nofe: Peicentagés are ronnded f one decial place.
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2022 Y2 (

American Indian/ Alaskan Native 0% 0% 0%
Asian 30% 34% 32%
Black 13% 12% 12%
Hispanic 10% 5% 8%
Race
Multiracial (At least one URG) 3% 7% 4%
Native Hawaiian or Pacific Islander 1% 1% 1%
White 36% 30% 34%
Not reported 7% 1% 9%
Female 38% 1% 39%
Gender Male 61% 57% 59%
Not reported 1% 2% 1%
First-Generation 29% 44% 35%
First-Generation Status Not First-Generation 67% 52% 61%
Not reported % % 1%
Domestic (US. Citizen) % 40% 1%
Domestic - Study within US. 1% 39% 40%
Domestic - Study outside US. 2% 0% 1%
Geographic Diversity International (not US. Citizen) 57% 59% 58%
Int. - Study within US. 8% 46% 47%
Int. - Study outside USS. 8% 12% 10%
Not reported 2% 1% 2%
Doctoral Candidate 28% 2% 26%
Doctoral Student 51% 51% 51%
Level of Degree Master’s (thesis) 12% 15% 13%
Master's (coursework) % 8% 6%
Other 5% 6% 4%
Engineering/STEM 87% 87% 87%
General Area of Study t t
Social Science 13% 13% 13%

"NHERT launched the GSC in October 2021.
> Membership statistics are a snapshot of new membership added by year. Year 1 (Y1) 1 October 2021-31 July 2022; Year 2 (Y2) 1 August 2022-31 July 2023.
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2018(n= 2019 (n= Total (N =

21) 20) 129)
American - = - = = - 0%
Indian/ 0%
Alaskan Native
Asian 2% 24% 55% 17% 27% 27% 29%
Black 17% - 5% - 14% 7% 7%
Hispanic 17% 5% 10% 1% 9% 13% 1%
Race
Multiracial (At 6% - - 6% 9% 13% 6%
least one URG)
Native - - - - 5% - 1%
Hawaiian o
Pacific Islander
White 22% 52% 30% 50% 32% 40% 38%
Not reported 17% 19% - 17% 5% - 9%
Female 50% 52% 60% 56% 36% 3% 9%
Gender
Male 50% 48% 40% 44% 64% 57% 51%
First- 33% 38% 20% 28% 45% 3% 36%
Generation
First-
Generation Not First- 56% 57% 55% 72% 55% 57% 58%
Status. Generation
Not reported 1% 5% 25% - - - 6%

“NHERI did not host a full in-person Summer Institute program in 2020 due to the COVID-19 pandemic.
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Question
Ql: How much experience do you have engaging in real-world, hands-on engineering research?

Q3: How much experience do you have understanding the theory and concepts guidinga research
project?

Q: How much experience do you have understanding the relevance of research to your coursework?
QS: How much experience do you have understanding what everyday research work is like?

Q7: How much experience do you have understanding research journal articles?

Q9: How much experience do you have understanding professional data and research presentations?
Q10: How much experience do you have writing scientific reports and publishable papers?

Q11: How much experience do you have preparing a scientific poster?

Q13: How much experience do you have explaining a research project to people outside the field?

Q20: How much experience do you have collaborating on a research project with an experienced faculty
mentor?

Q22: How much experience do you have engaging in quality mentorship?

Mean

162

110

0.88

170

1.05

113

132

1.68

141

157

1.02

SD

129

127

135

123

124

118
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144

138

161

161

15.62

10.82

8.16

1718

10.54

11.89

1348

14.60

1273

12,08

791

df

154

154

154

154

154

154

154

154

154

154

154

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.26

087

0.66

138

085

0.96

1.08

117

102

097

0.64
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Question

Q1: How much experience do you have working with the natural hazards engineering commaunity in
general?

Q2: How much do you work with the natural hazards engineering community in your specialization (i
wind, coastal, earthquake, data, etc.)?

Q3: How much did you work with other natural hazards engineering professionals and researchers outside
your specialization?

Qi: How much are you interested in collaborating with other natural hazards engineering professionalst
Q14: How much do you know about the NHERI community and their research work?

Q15: How much are you interested in learning more about the NHERI network, the research work, and
resources?

Q10: How prepared do you feel writing a grant proposal that will supplement or extend your research?

Q11: How prepared do you feel working on research projects with other professionals/researchers outside
your university?

Q17: How prepared do you feel working on research projects with other professionals/researchers outside
your specialization?

Meal

178

071

1.50

040
140

-0.09

0.90

0.59

0516

SD

1.01

134

127

093
1.05

088

110

118

118

20

13

0.05

15

123

123

123

123

123

123

123

123

123

0.000

0.000

0.000

0.631

0.000

0.266

0.000

0.000

0.000

1.26

0.87

0.66

138

0.85

0.96

1.08

117

102
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Cohorts 2017 (n= 2018(n= 2019 (n= 2021(n= 2022(n= 2023(n=  Total °N

17) 29) 31) 28) 31) 29) =166)
American - 3% - - - - 1%
Indian/
Alaskan Native
Asian 29% 10% 13% 7% - 27% 13%
Black 18% 13% 7% 1% 18% 14% 13%
Hispanic 12% 3% 29% 29% 18% 24% 19%
Race
Multiracial (At 6% 16% 6% 2% 16% 14% 14%
least one URG)
Native - 3% - - - - 1%
‘Hawaiian or
Pacific Islander
White 24% 52% 45% 32% 7% 21% 1%
Not reported 1% - - - - - 1%
Female 47% 52% 39% 50% 59% 69% 57%
Male 53% 48% 61% 50% a% 28% 2%
Gender T
‘Transgender - - - - - 3% 1%
non-
conforming
First- 1% 19% 19% 29% 19% 39% 27%
Generation
First-
Generation Not First- 47% 81% 78% 71% 81% 61% 72%
Status Generation
Not reported 12% - 3% - - - 1%
. RI University 65% 57% 71% 57% 65% 52% 61%
Carnegie | |
e Non-R1
Classification e o
Universities 35% 3% 29% 3% 35% 42% 39%

“NHERI did not host an REU program in 2020 due to the COVID-19 pandemic.
"Reflects one student who participated twice and one student who left the program without completing it.
oot yiar BEU selctlon coniniiios conrdered Camacis Classifcation (o sclsction teacees:
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Innovations in the engineering of sustainable
buildings, cities, and urban spaces

An innovative journal that advances our
knowledge of civil engineering. It focuses on the
development of sustainable methodologies for
the design and management of resilient buildings
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Discover the latest
Research Topics

Built Environment
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Contactus
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Race and/or ethnicity Undergraduate degree/Major Area of work/Study

Amina ‘ Female Middle Eastern/Asian Civil Engineering ‘ Academia - PhD
Daleen ‘ Female Latina Mechanical to Civil Engineering ‘ Academia - PhD

Tyler ‘ Male Latino Civil Engineering ‘ Industry - MEng
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Background

e (with respect to REU experience)

During the Program

Questions

Where were you studying?

‘What were you studying?

‘What were you considering for your post-graduate pathways?

How does your personal background impact your career interests? (Why natural hazards? Why
NHERI)?

Where did you do your REU? Who were your mentors? Who did you work with? What was your
research about?

How did that work and structure feel?

Specifically, what were the challenges?

How did you develop personally and/or professionally?

‘What were your relationships like with your peers and mentors?

After the Program

‘Where are you now?
How has your participation in the NHERT REU program impacted your research trajectory/career
trajectory/network?
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Amina

Daleen

Tyler

Home university

Louisiana State
University

University of Puerto
Rico - Mayaguez

University of California,
Berkeley

NHERI site

University of Colorado
Boulder, CONVERGE

Lehigh University,
RTMD

University of Florida,
NHERI Boundary Layer
Wind Tunnel

Lehigh University,
RTMD

Research project
title

Design-Level Events and
Residential Construction
Performance: Hurricane

Laura Case Study

Mitigation of Seismic
Risk to Critical Building
Contents via Rolling
Pendulum Isolation
Systems:
Multi-Directional
Hybrid Shake Table Tests

Higher-Order
“Turbulence and its
Effects on Structural
Loads and Response: A
Study on Experimental
Equivalence

Investigation of
Semi-Active Controlled
Friction Dampers for
Seismic Hazard
Mitigation

Research team

‘Tracy Kijewski-Correa
Lori Peek.

Heather Champeau
Jessica Austin

Phillip Harvey
Liang Cao

Esteban Vega Villalobos
James Ricles

Mariel Ojeda-Tuz
Kurtis Gurley

Liang Cao
James Ricles

Research
outcome

DesignSafe Data Depot
publication #3234

DesignSafe Data Depot

publication #3227

DesignSafe Data Depot
publication #3624

DesignSafe Data Depot
publication #3246
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Purpose Global performance assessment.

Global Performance Information
Overview damage photos
Close view damage photos
Observed Conditions

Structural damage
Non-structural damage
Global damage rating
Functionality Information
Partial / total
collapse

Trade offs | Maximize observations, minimum
fidelity.
Identifying damage gradient,
patterns of failure.

Component-level performance
assessment.

Component Performance
Information
Geolocation of damaged Critical
Load Path Elements (CLPE)
Damage measure/classes
Component damage rating

Fewer observations, more robust
damage rating potential.

Damage quantifications mapped to key
rating systems.

Component-level performance
assessment with details necessary for
advanced analysis.

Enhanced Component Performance
Information
Specifications (manufacturer, impact
rating, etc.)
Dimensional data
In-Situ non-destructive
measurement, LIDAR scan
Sample collection for lab testing

Nondestructive
measurement

Specification

Limited observations, maximize fidelity.

Detailed modeling, forensic
reconstruction, hindcasting.
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@ Unified assessment attributes

Earthquake Wind Coastal

Infrastructure performance
assessment survey attributes
Performance Assessment Survey

Facility Information
Performance Information

Functionality Information

Ic

@ Hazard survey attributes
Hazard Survey

Earthquake Wind Coastal
Earthquake
Hazard Survey
Windstorm
Hazard Survey
Coastal Hazard
Survey

Application Selection

General Information & Metadata

Supplemental Media

>

Asset map

Photos
Audios
Videos

Street view
Aerial imagery
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Threshold = Accuracy Precision
06 0.696 0655 0.968 0782
07 0724 0.680 0963 0797
08 0774 0728 0954 0.826
09 0.809 0785 0.909 0.842
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File names (.ipynb)

Duration (s)

Data preprocessing
Extracting impact sentences
Generating comprehensive summaries
Data labeling

Analyzing the results

1_preprocessing
2_extracting_impact_sentences
3_generating_comprehensive_summaries
4_data_labeling

5_analyzing_the_results

None

A100

A100

None

None

30

101

85

30
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Entailment score

Fatalities 0994
Storm tracking 0.654
Hurricane strap damage 0531
Scour 0470
Structural behavior 0279
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Threshold = Accuracy Precision
06 0724 0.609 1.000 0.757
07 0.768 0651 0.991 0.785
08 0.831 0720 0991 0.834
09 0.862 0780 0945 0.855
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Threshold = Accuracy Precision
06 0.678 0553 0991 0710
07 0717 0586 0.991 0.736
08 0.764 0635 0.964 0.765
09 0.848 0746 0936 0.831
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Categol

Building types

Building components

Other infrastructure

Structure-related terms

Community damages

Non-impact terms

Keywords

Family housing damage, school damage, mobile home damage, manufactured home damage, commercial facility damage, hospital damage,
religious building damage, historical building damage, industrial facility damage, agricultural infrastructure damage, fire station damage, police
station damage, parking damage, critical facility damage

‘Wall damage, column damage, slab damage, beam damage, footing damage, cladding damage, foundation damage, connector damage, floor

damage, frame damage, diaphragm damage, coupling beam damage, brace damage, panel damage, ceiling damage, strut damage, stair damage,
seismic base isolator

Airport damage, port damage, bridge damage, road damage, causeway damage, pavement damage, water tank damage, power plant damage

Structural behavior, structural damage, structural failure mechanisms, building resilience, structural connection damage, building interior
damage, building exterior damage, building envelope damage, building damage, lteral force resisting systems, insufficient unbraced length, loss of
load-path, insufficient building gap, insuffcient anchorage length, ductile building, non-ductile building, plastic hinging, brittl failure, soft story,
insufficient confinement, insufficient inelastic deformation, shear failure, crushing of unconfined concrete, bond failure, splice failure, compression
bars buckle, sliding at base, insufficient seismic hoops, insufficient seismic hooks, cover spalling, drift failure, P-delta effect, structural irregularity,
vertical irregularity, horizontal irregularity, overturning, accidental torsion, non-compliance seismic detailing, excessive lateral displacement,
collapsed building, nonstructural damage, degradation, content damage, drift compatibility, good performance, undamaged infrastructure

Fatalities, economic loss, power outage, healthcare disruption, injuries, agricultural damage, uninsured loss, telecommunication system
disruption, transportation disruption, utility outage, water outage, service loss, supply halt, injuries, temporary medical facility, transaction
suspended

Building code, research support, ground motion intensity
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Shaker = Vehicle type Shaking direction: Primary direction Max. Output: Primary direction

(transformable directions) (transformable directions)
T-Rex Off-road vehicle Vertical (Horizontal in-line and cross-line) 267 kN (134kN)
Liquidator ‘ Off-road vehicle » Vertical (Horizontal cross-line) 89 KN (89kN)
Raptor . Highway legal . Vertical 120N
Rattler ‘ Off-road vehicle Horizontal cross-line 134 kN

Thumper Highway legal Vertical (Horizontal in-line and cross-line) 267 kN (267 kN)
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